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(57) [Abstract] 

[Objective] P-hydroxybenzoic acid which chemical syn 
thesis is done until recently with reaction of thehigh 
temperature * high pressure from para cresol is 
produced in inexpensive with conversion withthe 
microorganism in energy conserving 

[Constitution] Making use of cell mass of rricroorgarris 
mPseudomonas putida (Pseudomonas putida)KS - 
0 1 80 strain, manufacturing method of p- 
hydroxybenzoic acid whichconverts para cresol to p- 
hydroxybenzoic acid, manufacturing method ofp- 
hydroxybenzoic acid where after multiplying, adding 
para cresol, the for example aforementioned cell mass, 
or, or culture it continues with starting pointof 
multiplication para cresol adds after cultures after 
multiplying, the cell mass recovering, making use of 
said cell mass para cresol to p-hydroxybenzoic 
acidconverts. 



[Clairr(s)] 



[15^111] SS^Pseudomonas putida (ya-h'ttx • ? 
=f-V) KS-018 0&£ffll*T. V'J—llZi^t h* 



[Claim l] Making use of microorganism Pseudomonas 
putida (PseudorrDnas putida) KS - 0180 strain, 
manufacturing method of p-hydroxybenzoic acid 
which designates thatthe para cresol is converted to p- 
hydroxybenzoic acid as feature. 

[Claim2] Aforementioned microorganism manufacturin 
g method of p-hydroxybenzoic acid which is stated in 
tlTeClaim i which is cultured with culture medium 
which adds para cresol. 

[Claim 3] Culturing aforementioned microorganism, afte 
r multiplying, adding the para cresol, manufacturing 
method of p-hydroxybenzoic acid which is stated in 
Claim l whichcontinues culture, converts para cresol 
to p-hydroxybenzoic acid. 



[fS*i!4] ii5ffifiS£!f33£l§gLTlgJg£ttfc&, [Claim4] CLdtiringaforementioriedrnicroorganisrn, afte 
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»^*t«B* S 1l:M<D/<7t KD*->fiMB©Hii method ofp-hydra V benzoic acid which it sSn 



Claim 1 whichconverts para cresol to p- 
hydroxybenzoic acid making use of said cell mass. 



iSf-"o^"'i^ ' ^ {C'^SjMic^rganism which designates that it is a 

KS 0180»t»SutS»ttr«»4*. Pseudomonas piJtida (Pseudomonas putida) KS - 

0180 strain as feature. 



[0001] 

X • (Pseudomonas putida) KS-0 1 8 Oft®fcfi£lg 

SB®SiS:&SH::Hr4. 



[0 0 0 2] 



[0 0 0 3] -75. «;fl-'SE-eji^-r-5^»=J:5/^t 

— **— (Aspergillus niger) ( UBC814) <D®i*ttajg$S 
f-<fc-S£.§,#I£frb£>£}ft (Reddy, C. C. Samp; Vaidyanathan 
,C. S. iBiochim. Biophys. Acta 384, 46-57) /\°5^->u> 
£nt-tf>K3yS<h-f6vj--K ; E*X ■ Ji)l*fj-*f (Pseud 
omonas aeruginosa) 0)/^5 + vU>ftlM.SS&Tv\°5^ U'/— 
W'^t Kn*v£m§BS£&a}L-Cl*5tfl (*3£<t\ A 
gri. Biol. Ghemi. Vo 1 3 1 , 1337(1967)) rt^UbftTl^iigT*. 

l^liii^&u,, rf^t \s'/-)\,£ffimtLX$K. Z 
$ trT fSIS-T & C t lis® $ ftT nfc l \„ 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention convert 
s para cresol making use of microorganism and regards 
themethod which produces p-hydroxybenzoic acid 
Furthermore when you express in detail, this 
invention cultures novel microorganism Pseudomonas 
putida (Pseudorronas putida) KS - 0180 strain strain, 
adding chemical product para cresol which is used for 
fermentation broth usually, as antiseptic, isconverted 
by culture medium is forrred and p-hydroxybenzoic 
acid which is accumulatedconsists of fact that it 
recovers, it regards manufacturing method of the p- 
hydroxybenzoic acid. 



[Prior Art] Until recently, production of p-hydroxyben 
zoic acid designated phenol as thestarting material, in 
potassiumsaltcremicallysyntheticrrethoddueto ' 
Kolbe-Schmitt method which operates underthe high 
temperature * high pressure was done carbon dioxide 
general ly. But, there was a or other problem to which 
energy consumption is large in order to requirethe high 
temperature * high pressure, as reaction condition in 
addition uses alkali salt for large amount. 

[0003] On one hand, as for production method of p-hy 
droxybenzoic acid due to microorganism which 
isadvanced with ambient temperature * ambient 
pressure, energetically beneficial thing is expected. 
But as for former microorganism conversion method 
conversion (Reddy,C.C. & Vaidyanat ha n,C.S.; 
Biochimica et Biophysica Acta (0005-2728 
BBBMBS) 384,46-57) from benzoic acid dueto 
microbe mass extraction enzyme of Aspergillus niger 
(Aspergillus niger)(U BC 8 14) and, With extent where 
example ( Agri. Bi ol.Chemi.Vol 31 , 1337(1967) 
such as Omori ) which detects para cresol andthe p- 
hydroxy benzoic acid with paraxylene metabolism route 
ot Pseudomonas aeruginosa (Pseudomonas 
aeruginosa) which designates paraxylene asthe carbon 
source of only one is known, detecting p- 
hydroxybenzoic acid furtlTermore eachreaction as 
formation and lTEtabolismdisassembly intermediate 
from benzoic acid,disassembly of paraxylene passing 
by p-hydroxybenzoic acid , it only makes factthat it 



[0002] 
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advaixes clear. In addition, giving para cresol 
converting this and forming p-hydroxybenzoic acid 
asthe starting material, work quantity accumulating in 
culture medium, it is notsuggested that it recovers. 

[0004] 

[Problems to be Solved by the Invention] Objective of 
this invention making use of economic microorganism 
conversion method which is advanced withthe 
ambient temperature * ambient pressure, is to offer 
novel method which produces p-hyoYoxybenzoic acid. 



[0 0 0 5] 

uv/-;u££?¥;*t»-T. -ti^ilHb 3 ■ 

^"*'>7 : — va> (Co-oxidation) <0^35lz,}: ot/<7 1 Ko 
*5/£a«B£4li6*1*. C*iSa»St4ctft<«i« 

1*3 • t4vf-: >3 >(i«fcy/^$ is'/— ;u^f>/\°^t Kp 



[0 0 0 6] T&fr*>, *3gs^l*. «a£fe)Pseudomonas putid 
a (vi-h'W • «KS-0 1 8 08ffflut. 
? OV-frZ/^t KP+vSE§Klc^-r-5/\°5t KP + 

2 uv/-;u^/\°7t Kp*->Sm#fiSl=^jg-r'5/^t Kp* 
•>£*«fc»Hii*S!$««f «. Pseudomonas put 

Ida (va-Kft^^f« KS-0 1 8 Oft^fHttf 5 



[0005] 

[Means to Solve the Problems] As for these inventors, 
you paid attention to substance conversion ability of 
energy conserving microorganism incomparison with 
chemical synthesis method. Giving substrate which 
supports multiplication in namely, microorganism, 
multiplying, para cresol coexisting to this fermentation 
broth, forming p-hydroxy benzoic acid theoxidation * 
with method of co-oxidation (Co-oxidation) which it 
converts this, workquantity it designated that method 
which is accumulated iscompleted as object without 
disassemblingthis. Then, as for these inventors as for 
result of searching microorganism whichhas capacity 
which forms p-hydroxybenzoic acid from para cresol 
with co-oxidation fromthe soil of each area, in bacteria 
strain which belongs to Pseudomonas putida kind, 
thestrain which converts only para cresol to p- 
hydroxybenzoic acid was discovered, the this 
invention was completed. 

[0006] Namely, this invention offers manufacturing met 
hod of p-hydroxybenzoic acid which converts para 
cresol tothe p-liydroxybenzoic acid making use of 
microorganism Pseudomonas putida (Pseudomonas 
putida)KS - 0 1 80 strain. Furthermore, aforementioned 
microorganism manufacturing method of p- 
hydroxybenzoic acid which iscultured with culture 
medium which adds para cresol is offered In addition, 
culturing aforementioned microorganism, 
microorganism aftermulti plying, with culture medium 
which adds aforementioned para cresol aftermultiplying, 
cell mass it recovers, it offers manufacturing method of 
p-hydroxybenzoic acidwhich converts para cresol to p- 
hydroxybenzoic acid making use of thecel 1 mass 
which is acquired. Furthermore, culturing 
aforementioned microorganism, microorganism 
aftermultiplying adding para cresol, it continues 
culture, it offers tlTemanufacturing method of p- 
hydroxybenzoic acid which converts para cresol to p- 
hydroxybenzoicacid. Furtherrrore, Pseudomonas 
putida (Pseudomonas putida) KS - 01 80 strain is 
offered. Furthermore, inventors of this invention 
separated microorganism which is rradethe objective 
from soil of Chiba Prefecture Chiba City with below- 
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onas put ida) KS-0 1 8 OftfflS^Sftftg 



(a) mm 

. 0 U m 



• 1 . 0X2. 0~3 



(b) %m%mzi$\i&$&ttm 

C2) mi. 4fcb«3D;-, SSfttlfe (HI8B#) 



I 

3. wmmsm ■. 

[0 0 0 9] (c) ^Jl^Mttg 
1 . m®t&0iS7i : P*tt 
2. Sffiifci&fflilTC : Pttt 



mentioned method . 

[0007] Suspension it did method of separation, in prep 
arationearthlg which is acquired from soil of Chiba 
Prefecture Chiba City including thesterile water 10 ml 
1 platinum loop it took suspension which is acquired, ' 
theinoculation it did in agar plate which uses culture 
medium for conventional bacteria, thel day stationary 
culture did with 28 °C, 1 platinum loop it took one 
amongthe colony which are acquired, trareplant did 
again in same flat plate culture medium asdescription 
above. THssubcultiffingmicroorganismwhichseveral 
times over again, is made objective ofthe this 
invention was acquired. 

[0008] (Action) Regarding to this invention, rricrobiol 
ogical characteristic of above-mentioned strain whichit 
utilizes is as follows, microbiological characteristic of 
Pseudorronas putida (Pseudomonas putida) KS - 
0180 strain 

(A) Shape 

Sliape and size : bacillus and approximately 0 7 to 1 0 
X2.0to3.0umof l.cell 

There is a presence or absence of 2. mobility and a adh 
esion state : of flagella, polar flagellum(2) 

Both polymorphism of 3. eel I and presence or absence 
: of spore none 

4. gramstaining property : Negative 

(B) In various culture medium, growth state 

1. meat extract agar plate culture: 

(1) Amorphous and ash white 

(2) Round, smooth colony and light yellow-brown 
(Planting successive) 

In outside of 2. meat extract agar slant culture : growth 
good, light yellow-brown and colony zona 
pellucida 

3. meat extract liquid culture : Growth good 

4. meat extract gelatin inoculated culture : liquefaction i 
tdoes 

To reduce 5. litmus milk : litmus, alkalinity conversio 
n ( very weak ) 

[0009] (C) Physiological characteristic 
1. nitrate reduction : Negative 
Reduction : of 2. nitrite Negative 
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3, MRfX r- : 

4. VPfX h : CStSfe 

6. «&fc**<0£|£ :Btt(TSI Jgife) 

7 . ®&(D1}Q*ftm : (314 
8. BJMSfE : 

1 0. 7;U*->vt KP5— b* 



1 1. fe*: ^fig-a-f (Difco as Pseudomonas F Agar fc£ 
Pseudomonas P Agar ) 

1 2. 'J / < — tf : ± 

1 3. ^UT—tf : &tt 

1 4. 7— tf 

1 5. **->$f— tf 

1 6. /$Wt5ffl 
;Sg : 1 0~4 0°C 
PH : 5. 0~9. 5 
1 7. -?;U3>ig0iHb : IftlStt 
18. T-tr r-7 5 K<oaD*»» : PS14 

1 9. K*i=*t-r§®g : 

2 0. O-FxX r- : SglbW 

2 1. mmfrh <r>maa.fS. m u g h -l e i f s o n&) : 



X + 
X + 

-X + 



L-77tV-X 



D--5";un— X 4- 



X + 



+ 



d-t>/— 



3. MR test : Negative 

4. VP test .-Negative 

Formation: negative of 5. indole 

Formation : of 6. hydrogen sulfide Negative (TSI cultur 
e medium) 

Hydrolysis : of 7. starch Negative 
8. denitrification reaction : Negative 
Cleavage : positive of 9. protocatechuic acid 

10. arginine dihydrolase : positive 

1 1 . dye : It does not form, (Difco supplied Pseudom 
onas F Agar and Pseudomonas P Agar) 

12. lipase :+/- 

13. urease .'Negative 

14. catalase : Positive 

15. oxidase .-Positive 

16. growth range 
Temperature : 1 0 to 40 °C 
PH: 5.0 to 9.5 

Oxidation : weakly positive of 17. gluconic acid 
Hydrolysis : negative of 18. acetamide 
It confronts 1 9. oxygen attitude : aerobic 
20.O-Ftest: Oxidative 

Acid production (Hugh-Leifson method): from21. sacc 
harides 



L - arabinose 



D - gl ucose 



D- xylose + 



D-mannose + 



D- fructose + D- galactose + 
Malt sugar - sucrose 

Lactose - D-mannitol + 

Glycerin + starch 
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' L/ * a * -iJ'svV Trehalose - inositol 

[0010] [0010] 

22. ^;^- t KP + -> M : - -of22.po I yp.h y droxybutanoica 

cid 

2 3. (« • »»») Assirr i ,ation(Iizuka-Ko mg ata rre thod)of23 carbonc 

ompound 



X - 

X + 



+ 



> + 



L-7-7fcV— x - . D-+vO — 



L-arabinose - D- xylose - 
D- glucose + D-mannose + 



_^ _ D-^^ + D-ff5*h D-fructose + D-galactose- 

~ v3ffi Malt sugar - sucrose 

h + ^ ~ D--?>-y . D-mannitol + 

_ yy-by> +. a* Glycerjn + ^ 

bun— x - v;ut>-;u Trehalose . 3^ _ 

'""^ ~ tDt '^ Inositol - cellobiose - 

yh - ;u _ D - 7;U7tf -^ " meso-xyx D-sorbose - rreso - erythritol - 

+ + Acetic acid + benzoic acid 



+ 



+ y^Mm + ^Pt^s. + P lieny ,aceticacid + p ropa noicaci 



+ ' + * x >6£ Tartaric acid + citric acid 

+ + L--j>=ra Malonicacid + L - malic acid 



7"7;uK Betaine + ^^^3^ 



+ 



+ 3 ~ P 7?-> Nicotinic acid - 0- alanine 



L- alanine + L- ornithine + 



75->+ L-arginine + L - phenylalanine + 
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[00 11] *«M*6tt, ^J9 0V-MZHLX. 

■/\^f'JtPy- (Bergey's Mannual of Sys 
tematic Bacteriology), Vol. 1, 140~220 (19 

40 » *- / ^-f- : EtX- (Pseudomonas putida) KS-0 

1 8 0|*i:t$«Lfc. 



[0 0 12] CflSftli. 
a KS-0 1 8 0£H5f 
MP - 1 2 8 80) T-SS 
-3"C. UV— 

&t*. /\*-v-x • 

t'J^-Pv— (Bergey' s It 
gy) . Vol. 1 , 140- 
J=«fcy. va-K^t^ ■ 



1 7B(5flti?. Pseudomonas putid 
S*XSf®^gl 28 80^ (FER 

-o 1 s o^ti^s^tis®#r-fe 

7/U • ■ i/Xf7f';5 ■ /<>7 

Jannual of Systematic Bacteriolo 
-2 2 0 (1 9 8 4) KlESOgssi 
Zf??KS-0 1 8 O&OmftT-tb 
t£l\ £/i^XW££*<7)}l§l7!r>b 



[0 0 13] *XM9I*. CtOlOBBI^. ±2LfcJ:5l= 
>ffffl(Cj;iJ/{5-> U«/-JI,££&LT 

[0 0 14] *S8W©SiS»5Stt. ->ii- K^X • ?*$r K 

s-o 1 8oftro®<*©zi . ^vT-i/a >^ffl$fijfflr^> 
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Glycine + L- tryptophan - 

L-citrulline + ethanol + 

1 - propanol +2 - propanol + 

1 - butanol + salicin 

a-ketoglutaricacid + 

[001 1] These inventors following to reference which is 
stated in Bergey's Mania] of Systematic Bacteriology 
(Bergey s Mannual of systematic Bacteriology) Vol 1 
140 to 220(1984) concerning above-mentioned ' ' 
bacteria strain which shows microbiological co- 
oxidation actionvis-a-vis para cresol, on basis of 
microbiological characteristic, examined thedissiirilarity 
of strain of public knowledge. As a result, novel strain 
and signet and Pseudomonas putida (Pseudomonas 
putida) KS - 0 1 80 strain which belong to 
Pseudomonas putida kind it designated. 

[0012] This strain, in Ministry of International Trade a 
nd Industry National Institute of Bioscience and 
HLiman-Technology, Agency of Industrial Science and 
Teclinology, with 1992 March 17 date, deposit * is 
kept inindication for identifying Pseudomonas 
putida KS - 0180, deposit number is NIBH microbe 
deposition number 12880 number ( PERM P - 12880) 
As for bacteria strain which is used with this invention 
Pseudomonas putida KS - 01 80 strain and being 
astrain which identification is done, as for that it is 
good with strainwhich has capacity which converts 
para cresol to p-hydroxybenzoic acid Therefore with 
strain which is isolated from soil, when it isastrainof 
Pseudomonas puitida KS - 0180 strain, with reference 
which is stated in Bergey's Manual of Systematic 
Bacteriology (Bergey's Mannual of systematic 

Bacteriology), Vol.1,140 to 220(1984), itis possible 
to be a strain which identification is done. In addition 
it is possible to be something which is procured from 
theMBH or other organization. 

[0013] This bacteria strain, above-rrentioned way co 
nverting para cresol with co-oxidation action, being 
able to form p-hydroxybenzoic acid knowledge it did 
this inventorand, reached to this inventioa 

[00 1 4] As for manufacturing method of this invention, 
In utilizing co-oxidation action of cell rrass of 
Pseudomonas putida KS - 0180 strain to depend, 
starting substance coexisting to culture medium of 
microorganism As for multiplication of microorganism 
Necessity for another multiplication fromstarting 
substance which you want toconvert is carbon source 
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*<b. 1»£4M>i^b^£*JfflLTaj&t]fS£8rfb£ 
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[001 e] *»w<D*a-effifflr-6*BBr«i$Jtssr4 at 

B.fc£&ft£it&t(ox'fotiit. iwji&mmotsi&t&mx- 
zamizmvstBtbit. lt. miniums 

•So 



[0 0 17] KS;JSiL 
±r©*r8HtS1&, SOU a 

fflL^4i?i^fcii2fi 



Tit. *36B.SCD® 

■iz^xmLtzA 
x amtii 



: &mmx-z&&% 

^^i'OTT^a— ;u 
Z&MlzfcmMtL 



While doing with nitrogen source, oxidation 
converting starting substance where themicroorganism 
which multiplied coexists to culture medium, or 
separation and recovery after doingthe microorganism 
which multipl ied, adj usting reaction mixture which 
microbial cell mass thesuspension is done, supplying 
energy soiree , for example glucose and glycerin 
etcwhich are necessary for conversion reaction, it is 
oxidation to convert thestarting substance making use 
of oxidation ability of microorganism With this 
invention, with industrial scale oxidation is possible 
para cresol to thep-hydroxybenzoic acid making use of 
microorgariismPseuaanrcnassp.. Especially, para 
cresol it is oxidation * to convert in p-hydroxybenzoic 
acidmakinguseof microorganism Pseudomonas 
putidaKS- 01 80 strain. 

[0015] Manufacturing method of this invention includ 
es step which converts para cresol tothe p- 
hydroxybenzoic acid microorganism making use of 
step and microorganism whichmultiply. In addition, 
microorganism step (exchange step) which converts 
para cresol to p-hydroxybenzoic acidmaking use of 
step (amplification step) and microorganism which 
multiply also being aseparate step it may be a step 
which is done simultaneously. 

[0016] It is possible to use culture medium for conven 
tional bacteria, bacteria strain which is usedwith 
metliod of this invention as culture medium because of 
( amplification step ) itmultiplies, but this strain if with 
culture medium which growth it ispossible in good, it 
is something which at same time advancesrrricrobiotic 
conversion reaction, you can use culture medium of 
every composition, culture medium which is used this 
tune, can contain suitable carbon source, nitrogen 
sourceand inorganic salt etc as culture medium 
component. In addition, culture medium which is used 
for exchange step of this invention makinguse of 
culture medium which is similar to one for cell mass 
proliferation is good, makinguse of culture medium 
which in addition differs is good. In addition, cell 
mass after multiplying it is possible to use thesolution 
like solution and for example physiological saline 
which can maintain substitutionaction of cell mass in 
place of culture medium Aforementioned cell mass it 
can include same component as componentwhich is 
included in culture medium in order to multiply in 
culture medium component. 

[00 1 7] As carbon source, optional carbon source whic 
h can utilize strain of the this invention can be used. 
As shown in above-mentioned microbiological 
characteristic, glycerin or other organic compound 
glucose , the fructose or other carbohydrate , olive oil 
soybean oil or other lipid , ethanol or other alcohol 
corn steep liquor and blackstrap molasses or other ' 
agricultural productextraction * purified residue;"! or 
it can illustrate to organic substance which it canutilize 
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[0021] xmmsi&xmizmi^'t?? is-j-mz ® 



as tins carbon source, malonic acid and citric acid or 

other organic acid. In case of culture medium for cell 

mass proliferation, optionally it can utilize thecarbon 

compound of one, two or more kinds which strain of 

this invention a above-mentioned way can utilize as 

carbon source. In addition, in case of culture medium 

of conversion culture, itcanutilizeall carbon source 

which is used for one for multiplication, but, thesugar 

source and organic substance which such as glucose 

this strain is easy to utilizeand glycerin are desirable. 

content of carbon source differs, with types of carbon 

source, but it isdesirable to be a 2 wt% or rrore in 
culture medium 

[0018] As nitrogen source, especially it is not limited, 
but it can utilize the arnmoni urn sulfate , ammonium 
nitrate or other inorganic nitrogen compound , and 
peptone, yeast extract and casamino acid or other 
organic nitrogen source. When organic nitrogen 
compound is used, because also carbon is included in 
this, toadd another carbon source anew, it is not 
necessary always in case of thegrowth medium 

[00 1 9] As inorganic salts, various sulfate , you can u 
se phosplTate,thesodiumsalt, potassiumsalt, 
magnesiumsalt and calciumsalt etc. Furthermore, it 
is possible to culture medium to contain heavy metal 
(Such as for example iron salt, manganese salt , 
copper salt, zinc salt, molybdenum salt and cobalt 
salt ) ofthe trace amount. 

[0020] As culture method, it is possible to do with sh 
aker culture and deep part aerated stirred culture or 
other method. As for culture temperature, as for 20 to 
37 °C and pH as for neutral vicinity andchurningas 
for 80 to 400 rpm and culture days it is possible 
todecide according to advance of reaction, but 
usually inorder 1 to 2 day, to convert para cresol to p- 
hydroxybenzoic acid in cell mass proliferation, 
approximately 1 to 2 day is suitable. When it exceeds 
2 day, because with amplification step of cell mass, 
somewliat disassembly of thing and conversion 
organism which cause the by-product is caused, it is 
not desirable. Furtliermore, as for step of conversion of 
multiplication and thepara cresol of cell mass it is 
suitable to be a 2 to 3 days extent with total, para 
cresol which becomes starting material of conversion 
this time because itis a poorly soluble in water, adding 
polyoxyethylene sorbitan or other various surfactant 
to culture mediumis possible. In addition, according 
to need and fatty acid ester system, it is possible to 
add the si I icon type or otter foam inhibitor. 

[0021] It is possible to add para cresol which is usedf 
or manufacturing metlxxi of thethis invention, at time 
of multiplication start of culture of cell mass, 
inaddition, multiplication culture postaddition of cell 
mass to do impossible. Furthermore, at time of 
multiplication culture and it ispossibletoaddtoboth 
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after multiplication culturing. Inaddition, or trace it is 
possible at one each time to add asthe addition method 
of para cresol, and, time of addition in addition 
towhen starting eel 1 mass proliferation is good. When 
multiplication culture postaddition of cell mass it does, 
as for thetime which adds para cresol, when cell 
concentration, withabsorbance of the<560 nm, being a 
1 .0 to 10.0, it is desirable to add. In addition, when it 
adds to timewise, after multiplying dividinginto 
equivalent in 1st day , and 2nd day it is possible to 
add. Furthermore, in order for para cresol to become 0. 
1 to 0.2 wt%, it ispossible to add to continuous. As 
for concentration of culture medium of para cresol 
which it adds, it isdesirable to be a 3 wt% or less and 
a especially 1 wt% or less, furthermore it isdesirable to 
be a 0.2 to 0.5 weight%. Because 3 wt% super with, 
microorganism stops operating fully, it isnot desirable. 
That time which adds para cresol, is designated as 
beforemultiplying of eel 1 mass it makes after 
multiplying that with, onewhich adds after multiplying 
of cell mass5to 10% conversion ratio is high. 

[0022] Furthermore, when of amplification step and ex 
change step, are thought withcombination of time 
which adds para cresol, combination below the is 
illustrated. 

1) para cresol, is added with starting point of amplific 
ation step, ampl i fkation stepand exchange step are 
done simultaneously. 

2) microorganism after multiplying including para cres 
ol, exchange stepis done. Addition of para cresol, 
adds with both in middle, or starting pointand middle 
of exchange step. 

3) it adds para cresol in amplification step and exchan 
ge step each theone time or more, separates cell mass 
from culture medium at least after amplification step 
andthe transplant does in culture medium of exchange 
step. 

Culture medium of above-mentioned exchange step ma 
y be culture medium which issimilar to culture medium 
which is used for amplification step, in addition, to 
bethe solution like solution and for example 
physiological saline which do not obstruct 
theconversion action which cell mass of this invention 
lias is possible. In addition, aforementioned 2) with 
metliod, aftermultiplying, adding para cresol, 
continui ng culture is i ncl uded the eel 1 mass. 

[0023] After conversion reaction ending, in same way a 
s separation and puri rication of general organic 
compound,to do by as needed combining widely 
known means in solvent extraction , the column 
chromatography , neutralization, concentration and 
crystallization or other person skilled in the art it is 
possible theseparation and purification from 
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fermentation broth of p-hydroxybenzoic acid which is 
formed. After excluding sol id from for example 
fermentation broth due to centrifugal separation, 
toconcentrate supernatant, acidification doing next 
and precipitating thep-hydroxybenzoic acid solid- 
liquid separation method of doing Or acidification 
after doing above-mentioned supernatant, there is a 
methodwhich separates product with solvent extraction 
due to ethyl acetate and the chloroform or other 
organic solvent. In addition, when p-hydroxybenzoic 
acid having formed and precipitating, therecovery with 
solvent extraction is effective method, crude product 
which is acquired can be refined with variouscolumn 
chromatography or recrystallization or other method. 

[0024] P-hydroxybenzoic acid which is produced by 
method of this invention is useful as the antiseptic 
besides it is used, as drug, pesticide, dye and the 
liquid crystal or other starting material. 

[0025] 

[Working Examples)] This invention furthermore is ex 
plained concretely below, with Working Exarrple . 

[0026] (Working Example 1) This working example ill 
ustrates conversion from para cresol due to methodof 
this invention with microorganism to p- 
hydroxybenzoic acid, culture medium which you use 
was something of below-mentioned compositioa 



PH 



(PHtHg&, 12 0°C, 1. 2Kg/cm2, 20»iSl 

[00 2 7] JtlHtgtfe 1 OOmLIZva-Kt+X • Z?=F? ( 
Pseudomonas putida) KS-0 1 SOftffllfti fi£5£fffl 
U 3 0fiMKJia«SLfc. »&ftfc*llia<D1 OmLS 
, mmnmt&l OOmLJttaW:300mL§77^3|:lf 
I1LT 1 BPdlgatggSfrofc. igggm*. ;ag3 0°C, P 
H6. 8. 1 8 0 r pmfijofc. tgSSflSS 1 B'&te&lSZB 



(After pH adjustment, 120 °C, 1.2kg/crr2 and20m 
in sterilization doing use) 

[0027] Inoculation it did strain 1 platinum loop of Pse 
udomonas putida (Pseudomonas putida) KS - 01 80 
strain in above-mentioned culture medium 100 ml,the 1 
night shaking culture did with 30 °C. inoculation 
doing 10 ml of fenrentation broth which is acquired, 
inthe 300-ml capacity flask which inserted similar 
culture medium 100 ml, it did 1 day shaking culture 
culture conditions, was temperature 30 °C , pH 6 8 
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ETV 2 0 m L IZjgJg L , 2 0 m L (Oft SSx^UT- 3 Steffi £ 
S-H-T, 0. 24 g (9 2. 3%) (Ofii fc„ fcbflf- 



S^ttflrfi (C7, H6. 03) 
ftgfil : C 6 0. 8 7%. H 4. 3 8% 
3SaHS:C 6 0. 8 7%. H 4. 3 8% 
'3C-NMR (5ppm. DMSO-d 6 *fflTMS) 
A;U/-fx*-;UC : 1 6 9. 1 

7i-l/>C: 115. 4, 121. 3, 132 1 161 
. 8 

[0 0 2 8] (SMCT2) HJSffl1-effifflLfctffl<kEt8<JDi|g 
«ffl«i6(=»Lro. 2M96«)/<7*U*y-^saSDLM8 
ife 10 0m LIZ. SSffiffll vi-K^E-*-* • 

(Pseudomonas putida) KS-0 1 8 0ft?i fi^SJgflLT 
iS§LfcmT±gS;"ai OmLJ, mmz/t?? uy— ;uo. 2fi 
S%£)£JlDLfclSife1 0 0mL£f±&A/£3 00mL§75^ 
=>UgfflLT2Bfii1. HMtf'M -tlSlJiroigS^^T'igSSft-D 
fc. 2a^Otgg;-$cJi©/^5t KQ*->£m#®0£ji££liO 
• 24g (92. 3%) -efcofc. tgg-$^ b <J5,<5t: KD* 

(-Sil!£flO;iPH£l iLfctt, =©»tt»i«J:y^Qa7N;u 
ATv^t KD*->SA»»saa»HL, »ffi;l££ME;Sfls 

nctckoTagasflfc. conga sseffien tisus 

£l=.fcoT;efe$H*JSJIO. 22 g (84. 6%) 



[0 0 2 9] (£JStf|3) HiSWI1T'«fflLf;t<Ot^03!H 
fig<WtS±ft 1 00mLJttiXW:300 m LfHfl77X3 6* 
£{$fflL. va-Km • ^^KS-O 1 8 0&£§*c0 
77Xal=1fi458aL. 3 0°C, 1 80 r pmflStSg 
Ltzo ^bti/itgg-SeoOmLSeffliLT. mJlStH^co 
tgtfe7 L5ttMt:1 0 LgCDv-V- ■ 7 7-* -{Z : MU 



and 1 80 rpm At a time each 0. 1 g adding para cresol 
after start of culture I day, and after 2day it cultured 
total 3-day period. After culture ending under 
vacuum it concentrated in20 mlexcludingcell mass 
due to centrifugal separation, did 3 time extraction 
withthe ethylacetate of 20 ml. ethyl acetate layer was 
done evaporating and drying to solid together, crude 
crystal was acquired. recrystalli2ation doing crude 
crystal with 1:1 mixed solvent of ethanol : xylene, it 
acquired thepurified material of 0.24g(92.3 %). 
substance which is acquired p-hydroxybenzoic acid 
was verified by the elemental analysis and nmr 
measurement. 

Elemental analysis values (C7.H6, Os) 
Calculated value : C 60.87 % and H 4.38 % 
Actual measured value : C 60.87 % and H 4.38 % 
13C-nmr (TMS in8ppm and DMSO-d6) 
Carbonyl C: 169.1 

PhenyleneC: 1 15.4, 121.3 and 132. 1, 1 61.8 

[0028] (Working Example 2) In culture medium 100 ml 
which adds para cresol of 0.2 wt% vis-a-vis culture 
medi urn ofthe composition which is similar to those 
which are used with Working Example 1, thel 
platinum loop inoculation doing Pseudomonas putida 
(Pseudomonas putida) KS - 01 80 strain in same way 
as Working Example 1, inoculation doingthe 
preculture broth 10 ml which it cultured, in300-ml 
capacity flask which inserted culture medium 100 
ml which adds para cresol 0.2 wt% in same way it 
cultured with culture conditions whichis similar to 2 
day and Working Example 1. produced amount of p- 
hydroxybenzoic acid of culture medium after 2 day was 
0.24g(92.3 %). In supernatant after designating pH as 
1 including thesulfuric acid, from this acidic solution 
p-hydroxybenzoic acid extractive separation it did 
separation and purification of thep-hydroxybenzoic 
acid from fermentation broth with chloroform 
excluding cell mass due to thecentrifugal separation, it 
acquired crude crystal by vacuum concentration doing 
extracted liquid. This crude crystal in same way as 
Working Example 1 white needle crystal 0.22g(84.6 
%) was acquired doingwith 1 : 1 mixed solvent of 
ethanol : xylene by recrystallization. 

[0029] (Working Exanple 3) You used 300-ml capacit 
y erlenmeyer flask 6 which inserted culture medium 
1 00 ml of corrposition which issirrdlar to those which 
are used with Working Example 1 1 platinum loop 
inoculation did Pseudomonas putida KS- 0180 
strainin each flask, shaking culture did with 30 °C 
and 180 rpm Is similar to description above it added 
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[0 0 3 0] (££0)4) Stt«1T»fifflLfct,(Di:@«(0tt 
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3 t m9a>9m*ftV 2 B MttSSfTO fc. 2 B 1 
0. OOOxGf, 2 0»<0iSi&#«l=J:o-C*WLfc. ®<* 
4Xgl*, 105°C. 2B#F B m<*T'4. 5g/Lffeifc, «f 
LM£®^±g^^'J-tr'J>0. 1%£^?Tt30 2%OT£ 

ZmaLT 3 OtT»H<WtLfcA<S 1 RIBfiffiS-a-fc. 
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to jar * fermentor ofl 0 liter capacitywhich inserted 
culture medium 7L which simultaneously it added para 
cresol 1 5g asthe substrate with fermentation broth 
600 ml which is acquired as motheirnicrobe, cultured 
Furthermore, adding para cresol 12g after 1 day it 
continued culture.cultured total 2 day. culture ' 
conditions, temperature 30 °C, pH 7.0 and churning 
300 rpm , was amount of aeration 0.5 vol urre / 
vol ume per minute. After culture ending, with 
centri fugal separation of 1 5 min after risking thepH 1 
excluding cell mass, with sulfuric acid , treating in 
same way asthe Working Example 2 with 10,000 X G 
it acquired p-hydroxybenzoic acid 34.0g(98.6 %). 

[0030] (Working Example 4) With culture rredium3 5 
L which adds para cresol of 0.2 wt% vis-a-vis culture 
mediLimof composition which is similar to those which 
are used with Working Example l,it cultured 2 day 
with culture conditions which is similar to Working 
Example 3 makinguse of 5 liter capacity jar * fermentor 
cell mass with 10,000 X G, microbe collection was 
done after 2 day with thecentri fugal separation of 2 0 
mia cell mass yield, was 4.5 g/1 with 105 °C and 2 
hours drying. While suspension doing live cells total 
amount which microbe collection is done in 
thephysiological saline 500 ml of 0.2 % which 
contains glycerin 0.1 % adding para cresol 1 5gto 
thisand agitating weakly with 30 °C 1 hour it reacted. 
It extracted p-hydroxybenzoic acid after reaction 
termination, with method which issimilar to Working 
Example 3, refined and it acquired p-hydroxybenzoic 
acid l.85gwiththerecrystallization. yield was 96.4 

°/o. 

[0031] 

[Effects of the Invention] With method of this inventio 
n, until recently useful p-hydroxybenzoic acid for 
mostpart without requiring energy, as antiseptic , drug 
pesticide, the dye and liquid crystal or other starting 
material which chemical synthesis are done with 
reaction of thehigh temperature * high pressure, it was 
possible from para cresol to produce in inexpensive 
with theoxidation due to microorganism 
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